Clinical and pathological records. Obstetrical details.--Of the twenty-one cases included in the series six were born at term, seven were four weeks and eight more than six weeks premature. Delivery was instrumental in one case and spontaneous in the remaining twenty which included four breech presentations. Meconium was passed in the course of four labours. There was a history of antenatal toxaemia in the case of four, and of a morbid puerperium in two mothers.
conditions of the skin and surface mucous membranes as primary foci of infection) occurring in the Royal Maternity Hospital, Edinburgh, during the past four years. Observations were made and recorded in connection with twenty of these infants-from the time of birth in the course of routine clinical duties. One child, born at home, first came under observation after admission to hospital on the third day of life. Post-mortem examination was carried out in eighteen cases; in the other three cases permission for autopsy was not obtained and diagnosis was based upon the results of examination of cerebrospinal fluids obtained during life.
Clinical and pathological records. Obstetrical details.--Of the twenty-one cases included in the series six were born at term, seven were four weeks and eight more than six weeks premature. Delivery was instrumental in one case and spontaneous in the remaining twenty which included four breech presentations. Meconium was passed in the course of four labours. There was a history of antenatal toxaemia in the case of four, and of a morbid puerperium in two mothers.
Clinical observations. -The dominating characteristics of the clinical picture were lack of desire for fluids, increasing bodily weakness and a stationary or falling weight. Other features were pronounced in only a limited number of infants. The picture was complicated by the presence of pneumonia in six and severe gastro-intestinal disturbance in two cases; atelectasis was present in a large number. A tentative diagnosis of meningitis was made during life in thirteen cases, in three of which the condition was thought to be intracranial haemorrhage prior to the examination of spinal fluid. The presence of an intracranial abnormality was not suspected in seven cases.
The condition of seventeen of the twenty-one infants was unsatisfactory 
,*c~~~~0~~~P -0 Infection of the skin, mucous membranes or subcutaneous tissues was a common finding. In one infant pustules developed over the entire body on the second day of life and disappeared several days before death: in another the appearance of extensive dermatitis preceded death by five days.
Ulcerative stomatitis was a feature of four cases: in one there was purulent conjunctivitis with ulceration of the cornea and purulent discharge was noted from the nose in three, and from the ears in two cases. Localized cellulitis of the scalp arose from infection of a superficial forcep's abrasion in one case and of a laceration resulting from the application of Willet's forceps in another: in a third there was secondary infection of a cephalohaematoma. Meningitis followed the development of sepsis in a large dorsal meningomyelocoele in one child. Examination of the urine in sixteen cases showed nothing abnormal. Haemorrhage arising from thrombosed vessels was present in three cases. In one the cerebral ventricular system was filled with blood arising from the veins of the chorioid plexus; in another extensive subdural haemorrhage had followed thrombosis of the straight sinus; and in the third case localized haemorrhage had taken place into the medullary substance of the cerebellum. '5. There are several references in the literature to the association of otitis media with meningitis in the newborn. It is probable that in these cases infection of the meninges was a result of direct spread from the ear. In two cases recorded by Cruickshank" b. coli was cultured from both the meninges and the ears. The occurrence of otitis media in the newborn is attributed by Aschoff' to the passage of infected liquor amnii along the eustachian tubes as a result of efforts at premature respiration. Scherer"' suggests that otitis media may follow the lodgment of infected bath water in the ear.
Observers agree regarding the difficulty in diagnosing meningitis in newborn infants. The condition was not suspected during life in a large number of the recorded cases. Gibbens'' explains the frequent absence of evidence of increased intracranial pressure by the ability of the skull of the newborn infant to adapt itself within certain limits to increase in the volume of its contents. The same author agrees also with the view expressed by Koplik"7 that meningitis may be confused with tetany. Ravid"0 points out that meningitis may be indicated by the least specific signs; in this connection he considers that the condition is nearly always ushered in by gastro-intestinal disturbance and attaches importance to distension of the veins of the neck and to dissociation of the pulse rate and temperature. He describes fever as irregular in these cases: von Reuss" is of the opinion that it may be entirely absent or very insignificant, and stresses a tense, bulging fontanelle and convulsions as among the most helpful points in diagnosis: he considers the late appearance of convulsions of value in differentiating the condition from birth trauma. An unusual case of recovery from b. coli meningitis is recorded by Neff'9, but it is significant that the question of treatment receives no attention in the literature.
Present series.-In the present series it was not always possible to determine whether extension of the infection to the meninges had been direct or by the blood stream, but the pathological and bacteriological findings leave little doubt that primary foci of infection were present in the skin (two cases), the tissues of the scalp (two cases), and the eyes (one case).
Pathological evidence of septicaemia was present in ten cases, in six of which confirmation was obtained as a result of bacteriological examination of autopsy material. The presence of ulcerative colitis suggests that infection of the blood may have occurred in the intestine in one case. Considering the frequency with which primary foci are demonstrable in other'situations alimentary infection must necessarily be rare, and little significance can be attached to gastro-intestinal symptoms as evidence of the mode of infection. Infection of the blood may have occurred in the lungs of the seven infants in which pneumonia was present. In four of these cases superficial septic foci appeared a considerable time before signs and symptoms suggestive of pneumonia, and it is probable that in these cases pulmonary lesions, were secondary manifestations 'of a generalized septicaemia.
There was no evidence of urinary infection in any of the cases, under discussion. In a series of sixty-one cases of urinary infection in the newborn the present writer'0 found no evidence of meningitis: the great majority of such cases, recover. It may be assumed from these facts that meningitis rarely results from a primary infection of the urinary tract.
In three cases meningitis was, the result of direct extension of infection from the ear. In two of these cases infection was pres,ent in the bucco-nasal cavities and the otitis media is, probably explained by the passage of organisms along the eustachian tube. The third case may be explained in the same way despite -the absence of any ob-vious focus of infection as Aries' has drawn attention to the frequent presence of organisms in the mouths of apparently healthy newborn infants. The view expressed by Leathart'8 would suggst that the supine pos,ition in which these debilitated infants were fed was a factor favouring extension of infectioil in the way described. These facts show that in discussing neonatal meningitis the same importance is to 'be attached to infections of the upper respiratory passages as, of the skin, eye and scalp as potential primary foci of infection.
Meningitis of the newborn due to an organism of the' Salmonella group has not been previously recorded. In other respects the bacteriological findings in the present series do not differ from those mentioned by earlier writers. A feature of the cases under discussion was the frequency with which the b. coli was responsible for infection of the superficial tissues. This observation s,uggests that the large number of cases of neonatal meningitis due to b. coli is largely accounted for by the many risks of exposure to infection by that organism peculiar to newborn infants. The appearance of the meningeal exudate gave no clue as to the nature of the casual organism but its distribution explained certain clinical features.
The absence of classical signs of meningitis was a,ccounted for in several infants by the sparse nature of the inflammatory exudate. In other infants the clinical signs were those of cranial nerve involvement and were explained by the localization of the meningeal deposit over the base of the brain. This was a feature of a number of autopsies and explained the infrequency with which cortical irritation gave rise to convulsive movements.
The explanation given by Gibbens"3 for the absence of signs arising from increased intracranial pressure finds support in two observations made in connection with the present series. In the first place there were symptoms of increased intracranial p'ressure in only two cases: they appeared abruptly, were rapidly followed by death and at autopsy were explained by gross intracranial haemorrhage complicating meningitis. In these cases it may be assumed that the skull was unable to adapt itself to the sudden massive increase in the bulk of its contents resulting from haemorrhage. In the second place, the findings reported here confirm the views held by von Reuss2" that meningitis is particularly liable to occur in premature infants. The loose nature of the membranes connecting the bones of the skull in these infants would appear to indicate that the theory advanced by-Gibbens has a special application in their case. It is possible therefore that the predominance of premature infants in cases of neonatal meningitis seen in the present series accounts for the infrequency with which symptoms of increased intracraniial pressure appear.
The frequent absence of classical signs makes the diagnosis of meningitis in the newborn difficult. It is important to remember the possibility of the condition and to note the existence of predisposing factors. Chief among these are prematurity and the presence of infection. Both of these factors were present in fifteen of the cases under discussion. Meningitis is particularly liable to occur where sepsis develops in a premature infant whose clinical course since birth has been characterized by a falling or stationary weight curve and by slowly increasing physical weakness. Neonatal pneumonia has to be considered in the differential diagnosis and difficulty may arise from the combined presence of pneumonia and meningitis as seen in six cases of this series. As already described by the present writer9 the existence of pneumonia is suggested by attacks of slight cyanosis which disappear with the administration of oxygen and can usually be confirmed by auscultatory findings.
Signs of intracranial disturbance occurring after the first week of life should always suggest meningitis. They were characteristic of over 66 per cent. of our cases. The clinical signs which proved of greatest value in the present series were ocular inco-ordination and nystagmus.i especially when associated with an expression of fear or with restless movements of the head. Importance was always attached to ' sponginess ' of the fontanelle. Intraventricular haemorrhage is frequently associated with the late appearance of similar features but they are more abrupt in onset, severer in nature and accompanied by signs of more acute general distress: the fontanelle bulges and is tense, the cry is shriller and convulsive movements, of the limbs are grosser than in cases of meningitis. In both conditions death is usually preceded by a rise in temperature but whereas in cases of meningitis it is present for two to four days ( fig. 1 and 3) , it is a strictly terminal event in intraventricular haemorrhage.
Lumbar puncture is essential for a final diagnosis. The organism was a gram negative, non-motile bacillus. The nonmotility of the organism was a considerable bar to its identification as it was impossible to make use of ' H ' antigens. It remained non-motile in spite of frequent subcultures in broth. The sugar reactions were glucose positive, lactose negative, dulcite positive, saccharose negative, mannite positive, xylose positive, inosite negative, glycerine negative, adonite negative, archinose positive, raffinose negative, salicin negative, rhamnose positive, lead acetate agar-blackened, indol negative, Voges-Proshauer negative, gelatin-not liquefied.
The organism was tested against representative sera of the various '0' groups with the following results:- 
